One of the most interesting and fundamental problems in nuclear physics is the description of the nucleonnucleon (N-N) interaction by a general potential, which not only includes the central forces but also the non-central spin interactions. For the determination of the spin-dependent contributions to such a potential accurate measurements of polarization observables are required. Apparently, the most direct access to the information required would be offered by N-N experiments, where a large amount of data is available. However, at energies below 30 MeV the 3 P~ phase-shifts are quite small and consequently the analyzing powers in N-N elastic scattering are tiny, requiring extremely high precision measurements. In addition, important features of the potential, like the mixing parameter €1, are only accessible through n-p scattering, where the experimental results bear large uncertainties and are still incomplete. Consequently the corresponding phase shift analyses give also large uncertainties for €1, as seen in Fig. 1 . On the other hand, €1 is among others a critical parameter for the calculation of the binding energies of 3H and 3He. Therefore, N-d scattering can deliver quantitative information on €1 at low energy provided one performs high precision measurements of polarization observables, which are sensitive to €1. Rigorous three body Faddeev calculations based on realistic potentials can provide information about the sensitivity of the relevant observables and give guidelines to the experiments to be carried out. It has been shown that the polarization-transfer coefficients K$ and K;' (Wolfenstein's notation D and A) are particularly sensitive to details of the N-N potentials, e.g. the strength of the 3sl-3D1 tensor force 121.
For these reasons we performed measurements of K$(O) and K$(o) at an incident proton energy of 22.7 MeV. These second order polarization observables are determined by double scattering experiments. After the first scattering by an angle 0, with an analyzing power Ay(B), the polarization components p,, and pY,, respectively, are given by One of the main experimental problems is the measurement of the polarization of the scattered protons over a large angular range, since their energy decreases rapidly with scattering angle. Two different polarimeters based on p-a and p-12C scattering were used to cover the energies of the protons scattered from O, , = 45' to 125'. Details of these polarimeters, their calibrations and their use in polarization transfer experiments for the same energy of protons incident into the polarimeters are given in refs. /4/ and /6/. The background observed in the present experiment was reduced by using an additional AE-detector in front of the polarimeter in coincidence with the side detectors. As a stringent consistency test the polarization transfer coefficient K$ in the sensitive region has been measured using both the 4He polarimeter and the 12C polarimeter A model calculation /7/ (strong forces of rank 1 only) including the Coulomb force in the approximation that the two-body off-shell Coulomb t-matrix is replaced by the Coulomb potential, which was performed at the very low energy of E, = 2.5 MeV, leads to small Coulomb effects in the differential cross section and analyzing powers in the interesting angular region. First order approximations to include Coulomb force effects at 10 MeV /6/ lead to only insignificant changes in Kg. The fact that the calculations reproduce well the single scattering data at 22.7 MeV and also the data at 10 MeV /2/ makes it very unlikely that Coulomb effects are important and moreover would have conspired just to lower the minimum in K$ around 90" -120".
The preliminary results for the angular distribution of K$ are shown in Fig. 3 . In comparing the theoretical curves with one another as well as with the experimental data the preferences in this case are not as clear as in the case of K t . However, also here the agreement between the result from the Bonn A potential and the experiment is excellent.
Our theoretical analysis is based on pure N-N forces. The present data clearly favour the predictions of the rigorous three body calculation using the Bonn A potential. Though three nucleon data sometimes provide a better insight into the N-N interaction than the two nucleon data, because they turn out to be more sensitive, our data considered alone cannnot yet decisively prove in favour of a weaker tensor force. Namely, whereas all on-shell N-N interactions relevant for the investigated observables are fully under control, our calculation does not include the Coulomb force and the three nucleon force. The inclusion of both of them might take quite some time, and the 3NF effects in the three nucleon system are not adequately understood, even not for the bound state ~roblern. Comparison between our calculations using Bonn A, Bonn B and Paris potentials indicates that the off-shell effects and consequently the three nucleon force effects, i.e. the differences between Paris and Bonn B predictions, are considerably smaller than the effects due to the tensor force difference, which is the difference between Bonn A and Bonn B ~otentials. Therefore, taken together with information on the three nucleon bound state and on nuclear matter, our results argue in favour of the weaker tensor force. However, to settle this and other questions concerning the N-N interaction more data are needed, which could come from the proton-to deuteron polarization transfer. This work was supported by the Swiss National Science Foundation, the Paul Scherrer Institute and the Bundesministerium fiir Forschung und Technologie (FRG, contract number 06ER185).
